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INTRODUCTION
Guava is a popular fruit of subtropical area. It is a delicious and nutritious fruit. The term 'callus' refers to disorganized proliferation of cells. The regeneration from callus represents a particularly interesting tool for breeders in search of variants. In spite of creating genetic variability, callus culture is frequently being used for the purpose of propagation, biochemical and physiological studies and production of secondary metabolites. It is also used as a basic tool for cell suspension culture and in genetic engineering. Most plant species, respond to the treatments designed to induce callus (Yeoman, 1973) , however, in some woody texa as in genus Psidium, it is not very easy to obtain in vitro responses. Ramirez and Salazar (1998) have obtained high rates of callus formation from immature embryos from adult field grown guava plants in MS medium supplemented with ribozeatin, zeatin and Z-isopentenyladenine. The present work was undertaken to assess the response of different explants for callusing and to develop organogenesis and plant regeneration protocols.
MATERIALS AND METHODS
The experiment was carried out on guava seedlings, which were raised in vitro, and ex vitro. Seeds of guava were soaked in 500 ppm GA 3 solution overnight prior to inoculation in MS media (in vitro) and in sand (ex vitro). From germinated seedlings (about 45 days old) various explants viz. shoot tips, leaf, epicotyls, hypocotyls and roots segments were taken for callus induction. Ex vitro grown seedlings were surface sterilized with 0.1% HgCl 2 with various exposure time of 2, 5, 10, 15 and 20 minutes These explants were inculcated to various MS media having different hormonal concentrations. There were eight hormonal combinations viz. C 1 (control), C 2 (1 mg l -1 NAA +1 mg l -1 2, 4-D), C 3 (1 mg l -1 NAA + 1 mg l -1 2, 4-D + 1 mg l -1 Kinetin), C 4 (1 mg l -1 NAA + 2 mg l -1 2,4-D + 1 mg l -1 Kinetin), C 5 (2 mg l -1 NAA + 2 mg l -1 2,4-D), C 6 (2 mg l -1 NAA + 5 mg l -1 BA), C 7 (2 mg l -1 2,4-D + 5 mg l -1 BA) and C 8 (1 mg l -1 NAA + 1 mg l -1 2,4-D + 5 mg l -1 BA). These treatments were replicated five times. Data related to explant survivability, callus induction and days to callus induction were recorded and analysed. duration of surface sterilant and recovery of aseptic culture. As the time of exposure of surface sterilant increased from 2 to 10 minutes, aseptic culture increased from 52.0 to 74.0 per cent. Further increase in exposure time from 10 to 20 minutes decreased the recovery of aseptic culture from 74.0 to 58.0 per cent. The probable reason for the death of explants may be the heavy metal contamination of mercury present in the HgCl 2 , causing detrimental effect for the survival of the explant (Papadatou et al., 1990) .
RESULTS AND DISCUSSION

Effect of Surface Sterilization
Response of Hormones and Explants on Callus
The response of various hormonal concentrations and explants used for callus induction in vitro and ex vitro grown seedlings ( Table 2 ). The mean callus induction was significantly affected by different explant used and hormonal concentrations. Among the various hormonal combinations tried 1 mg l -1 NAA + 2 mg l -1 2,4-D + 1 mg l -1 Kinetin induced maximum callus (33.43% and 28.42% in in vitro and ex vitro grown seedling explant, respectively). The minimum callus induction was reported with 2 mg l -1 2,4-D + 5 mg l -1 BA (15.20% and 12.42% in in vitro and ex vitro grown seedling explant, respectively).
Explants have been reported to influence caulogenic efficiency. Hypocotyl explant was found best for induction of callus (34.57% and 31.07% in in vitro and ex vitro grown explants respectively) and minimum mean callus induction was reported in root explants in both type of explant In vitro grown seedling explant responded better over ex vitro grown in respect to caulogenic competence. The callus induction was observed best from hypocotyle explant on MS medium fortified with 1 mg l -1 NAA + 2 mg l -1 2,4-D + 1 mg l -1
Kinetin suggesting that higher auxin concentration and low cytokinins is required for callus formation in explants. Similar findings have also been reported by Madhavi et al. (1992) and Ramirez and Salazar (1998) in guava. This further suggests that low concentration of cytokinins and weak auxin doses affect callusing but better callusing can be obtained with low concentration of cytokinin and strong auxin like 2,4-D, which stimulates callus formation and strongly antagonizes organized development (Sreelatha et al., 1998) . Hypocotyl explants showed phytohormonal specificity for callusing. Similar trends were observed in epicotyl explants with less frequency of callus development. The differences in the frequency of callus developed according to plants used for explant confirm importance of donor tissue in regeneration (Compton and Veilleux, 1991) .
Response of Media Composition and Explants of Number of Days Taken for Callus Indication
A perusal of data presented in Tables 3 reveal that average number of days taken for callus induction differed significantly on varied media composition and explant used. MS medium supplemented with 1 mg l -1 NAA + 2 mg l -1 2,4-D + 1 mg l -1 Kinetin resulted in earliest callus initiation in hypocotyls explant obtained in vitro grown seedling (27.54 days) followed by ex vitro grown seedling (31.54 days). The maximum number of days for callus initiation (51.23 days and 60.55 days in in vitro and ex vitro grown seedling explant, respectively) was recorded in MS medium supplemented with 2 mg l -1 2,4-D + 5 mg l -1 BA with shoot tip explant in both the cases. In general, callus induction in in vitro grown seedling explant was earlier than ex vitro grown seedling explants. These results were in close conformity with the findings of Ramirez and Salazar (1998) in guava, who reported callus induction in 50 days from immature embryos. Parthiban et al. (1999) also found callus induction from nodal segement of Eucalyptus within four weeks inoculation. Variations in the time taken to callus induction due to insufficient concentration of exogenous auxin, which failed to induce early callusing (Sreelatha et al., 1998) . 
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